Structural basis for the potent inhibition of the HIV integrase-LEDGF/p75 protein-protein interaction.
Integrase (IN) constitutes one of the key enzymes involved in the lifecycle of the Human Immunodeficiency Virus (HIV), the etiological agent of AIDS. The biological role of IN strongly depends on the recognition and binding of cellular cofactors belonging to the infected host cell. Thus, the inhibition of the protein-protein interaction (PPI) between IN and cellular cofactors has been envisioned as a promising therapeutic target. In the present work we explore a structure-activity relationship for a set of 14 compounds reported as inhibitors of the PPI between IN and the lens epithelium-derived growth factor (LEDGF/p75). Our results demonstrate that the possibility to adopt the bioactive conformation capable of interacting with the hotspots IN-LEDGF/p75 hotspots residues constitutes a critical feature to obtain a potent inhibition. A ligand efficiency (|Lig-Eff|) quantitative descriptor combining both interaction energetics and conformational requirements was developed and correlated with the reported biological activity. Our results contribute to the rational development of IN-LEDGF/p75 interaction inhibitors providing a solid quantitative structure-activity relationship aimed for the screening of new IN-LEDGF/p75 interaction inhibitors.